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ABSTRACT 
PURPOSE  
Innovation is often seen as one of a driving force for a sustainable long term economic growth of any country. Indian 
economy is one of the fastest growing economies in this modern globalization world.  Indian economy is enjoying the 
average economic growth of 7% from last two decades, but is this economic growth sustainable or only some short-term 
phenomena because of increasing consumer market, and increasing information sector. To achieve long-term sustainable 
growth Innovation is very important. The purpose of this paper is to discover the role of innovation in the economic growth 
of India. 
METHODOLOGY 
This paper defines innovation that includes both production of innovative goods and services, and the innovative process of 
producing goods and services.  World Bank’s data bank is the primary source of this study. Time series data has been used to 
study the variables. In this study to understand the economic growth, GDP growth Rate, GDP per capita growth Rate, and for 
Innovation R&D Expenditure, Education Spending rate, and Patent applications variables have been used. 
FINDINGS 
According to the result as Indian economy will grow economic it will decrease the R&D Exp, it will decrease the education 
spending, it will decrease the FDI, and it will also decrease the no of patent applications filed in India. This negative 
correlation raises the questions to the policy maker. These questions also open the door of future research in this field.   
SOCIAL/ PHYSICAL IMPLICATIONS OF STUDY 
This study can provide some insights to the policy makers that can be helpful for the society in terms of efficient use of our 
resources. 
ORIGINALITY/NOVELTY OF STUDY 
This study is an original research. 
Keywords: Innovation, Economic Growth, Macroeconomics, India, Foreign Direct Investment. JEL Classification: O380, 
O400, O110, E010 
INTRODUCTION  
The recent history seems to show us that innovation is one of the most important factors for economic growth. History explains 
us that economic growth was always a goal for human beings, for a society and for a nation. The journey of invention from 
wheel to internet demonstrates how humans are thriving towards innovating new goods, new services, and new production 
process as well. Innovation of new products or production processes is critical to a country’s long-term economic growth and 
higher standard of living. Today developed countries spending on research and development is higher than the developing and 
underdeveloped countries. That’s the one of the main driving force that makes developed countries more developed and leader 
countries, compere to the other countries those are the follower countries.  To become a leader country, long term sustainable 
economic growth is one of the most desired goal for any country. A country can achieve this goal by increasing the output of 
the country. GDP is the measurement of a countries output in a given period of time usually it is one year. There is some 
controversy about GDP as a measurement of economic growth but still this paper recognizes that GDP is a measurement of the 
economic growth. In order to increase the GDP there are two ways: (1) by increasing the no. of inputs that we use into the 
production process. (2) By increasing the productivity of inputs. Productivity can be increased by innovating new products or 
by innovating new production processes. Essentially what Abramowitz did was to measure the growth in the output of the 
American economy between 1870 and 1950. Then he measured the growth in inputs (of capital and labor) over the same time 
period. He then made what were thought to be reasonable assumptions about how much a growth in a unit of labor and how 
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much a growth in a unit of capital should add to the output of the economy. It turned out that the measured growth of inputs 
(i.e., in capital and labor) between 1870 and 1950 could only account for about 15% of the actual growth in the output of the 
economy. In a statistical sense, then, there was an unexplained residual of no less than 85 % (Nathan Rosenberg, OECD, 2004)  
This research paper aims to analyze the role of innovation in economic growth of India. It is difficult to measure the innovation 
but there are some variable that can explain the innovation of a country like no. of patents, technological advance, spending in 
education. This research paper explains innovation by analyzing no. of Patents application filled in the time period, spending 
on education, and R&D spending. Because no. of. Patents filed supports innovation development, and keep an economy in the 
path of innovating and increasing productivity and achieve long term economic growth.  Also, if a country spending on 
education AND spending ON R&D increases it will increase the labor productivity ultimately. This research paper intended to 
make some policy recommendation that can help long term sustainable growth of India. 
LITERATURE REVIEW 
The literature review highlights the importance and necessity of innovation for economic growth of a country. The 
Organization for Economic Cooperation and Development (OECD) emphasizes that long run economic growth depends on the 
creation and fostering of an environment that encourages innovation and application of new technologies.8 Innovative activity 
underpins economic productivity and growth. Countries that generate innovation, create new technologies, and encourage 
adoption of these new technologies grow faster than those that do not. (ATUN, R. A., HARVEY, I., & WILD, J., 2007).  
In modern thinking on economic growth, a central tenet is that growth is endogenously sustained by technological change. 
Unlike private goods, however, the use of innovation is non-rival and possibly nonexcludable, rendering it inherently 
susceptible to misappropriation. Thus, the incentive to innovate, and hence the rate of economic growth, depends on the extent 
to which innovators can reap the benefits from their creative efforts. An important institution that regulates the incentive to 
innovate is intellectual property (IP) rights. (Hu, A. G., & Png, I., 2013).  
A rather new aspect which has not been dealt with in depth in economics literature is the role of technical standards for 
economic growth, although the importance of technological activities as an essential determinant of the economic performance 
of industrialized economies is generally acknowledged today. In contrast, the role of the patent system in economic growth 
received greater attention, beginning with Nordhaus (1969). Blind, K., & Jungmittag, A. (2008).) Ortiz-Villajos, J. M. (2009). 
Performed a quantitative analysis on the relationship between technology and economic development of over twenty countries 
from the beginning of the 19th century till the end of the twentieth century. He found a high correlation between patents and 
per capita income and allows the positive effect of technological innovation on economic development to be seen. Ortiz-
Villajos, J. M. (2009). He also found regressions between the time series of patent applications in Spain between 1826 and 
1985 and some economic variables indicate in similar fashion that there is a positive correlation between both variables, 
especially between patents and Gross Fixed Capital Formation.  
However, it is difficult to measure the innovation and its effect on the economic growth. But no of patent rights and increased 
research and development spending can explain the economic growth of the country. Bronwyn H. Hall, (2005) discussed in his 
paper that has established several facts about changes in the patenting behavior of U.S. firms during the past twenty years, 
some more precisely and robustly than others. First, there is clear to the right-hand side variables. 15 evidence of a structural 
shift to a higher growth rate in overall patenting in the United States between 1983 and 1984, one that is driven for the most 
part by U.S. firms, but with some contribution from Asia and Europe. Second, this shift is largely accounted for by firms in the 
electrical and computing technology sectors, although patenting by U.S. inventors has risen in all technology classes. Although 
R&D has also increased in this sector, this cannot explain the size of the increase in patenting. Chen, M. X., & Iyigun, M. 
(2011) explored the link between the optimal patent length and economic growth and find that the equilibrium investment in 
technology development and thus the expected rate of technological progress exhibit an inverted U-shape relationship with 
respect to the legal patent length. Chu, A. C. (2010) analyzed the effects of patent policy on growth and inequality; it 
developed a quality-ladder model with wealth heterogeneity and elastic labor supply. The model predicts that strengthening 
patent protection increases (a) economic growth by stimulating spending on research and development and (b) income 
inequality by raising the return on assets. The growth of output depends not only on productivity growth, but also factor 
accumulation. Some growth accounting studies show that growth in physical capital accounts for a large share of the growth in 
output, even in developed countries. 
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DATABASE AND METHODOLOGY 
This paper is analyzing the effect of innovation on economic growth of India. Time frame of this paper is 15 years’ data from 
1996 to 2011.  The time framework for this analysis is the decade of the 1990s. Because from an economic point of view, this 
year represents the rise of the so-called “New Economy”. DeLong and summers (2001) define the “essence of the New 
Economy” as the intensive use of technology in general, and information technology.6 Equally, the Canadian government 
(2002) describes the “New Economy” as “an Economy that is producing or intensively using innovative or new 
technologies.”6 From this definition, one can easily see that the importance of innovation in economic growth of a country. 
It was difficult to find the data before the chosen time frame because of lack of the resources. World Bank data bank as the 
primary source of this research paper. Some variables had to drop off from this study because of lack of data those variables 
are spending on infrastructure, spending on technological advance and capital accumulation.  To measure the growth of India, 
primary variables are in this study are GDP growth rate and Per capita GDP growth rate. R&D spending as a percentage of 
GDP, spending on education as a% of GNI, and no. of patents application filed are the variables to measure the effort of India 
and the effect of that effort on economic growth of India. This paper uses the NO. Of patents application filed variable to study 
the growth of innovation in India. Tabel-1 represents all the variables used in the study and their explanation. 
TABLE NO 1: THE VARIABLES USED IN THE MODEL 
Indicator Explanation 
GDP Growth Annual percentage growth rate of GDP based on constant local currency. 
GDP Per Capita Growth Annual percentage growth rate of GDP per capita based on constant local currency. 
R&D Expenditure: Expenditures for research and development are current and capital expenditures 
(both public and private) 
FDI Foreign direct investment are the net inflows of investment to acquire a lasting 
management interest (10 percent or more of voting stock) in an enterprise operating 
in an economy other than that of the investor. It is the sum of equity capital, 
reinvestment of earnings, other long-term capital, and short-term capital as shown in 
the balance of payments. This series shows net inflows (new investment inflows less 
disinvestment) in the reporting economy from foreign investors, and is divided by 
GDP. 
Education expenditure (% of GNI) Education expenditure refers to the current operating expenditures in education, 
including wages and salaries and excluding capital investments in buildings and 
equipment. 
Patents Patent applications are worldwide patent applications filed through the Patent 
Cooperation Treaty procedure or with a national patent office for exclusive rights 
for an invention--a product or process that provides a new way of doing something 
or offers a new technical solution to a problem. A patent provides protection for the 
invention to the owner of the patent for a limited period, generally 20 years. 
Unemployment Unemployment refers to the share of the labor force that is without work but 
available for and seeking employment. 
To analyze the relation between economic growth and innovation in one model has been used where the dependent variable is 
the GDP growth rate. The others variables were included in the analysis as independent variables. 
GDP Growth: GDP growth rate is the real growth rate of gross domestic products from one year to the other in India’s 
economy. This is a good proxy variable for economic growth of an economy in a given period of time. 
GDP Per Capita Growth: GDP per capita growth is the measurement of an economies standard of living. There should be 
positive correlation between GDP growth rate and GDP per capita growth rate but as in India population is growing rapidly it 
is important to consider both to measure actual economic growth of the economy.  
R&D Expenditure: The size of R&D expenditure as a percentage of GDP is a proxy for the intensity of the R&D in an 
economy. A higher value of this variable indicates greater concern to state regarding the technological development. This 
indicator, should be significant and positive, as it is “an engine” of economic and innovation growth of an economy.  
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Patents: The number of patents represents the number of applications registered by the national patent office for exclusive 
rights for an invention – a product or process that provides a new way of doing something or offers a new technical solution to 
a problem. A patent provides protection for the invention to the owner of the patent for a limited period, generally 20 years 
Education expenditure (% of GNI): Education expenditure (% of GNI) is a proxy variable for innovation in the economy. As 
spending on education increases it increases the education level in the economy that leads towards more innovation. 
Unemployment: Unemployment is considered a control variable in this model, assumed to be significantly and inversely 
correlated with both economic growth and innovation. The level of the foreign direct investment in GDP is a proxy for the 
interest of foreign investors of a state. A high value indicates a stable economy that can provide a favorable business 
environment. We assume that this indicator is also significantly and directly correlated with the two dependent variables. 
The descriptive statistics of these variables for India for the period 1996-2011 can be found in the Table 2. This table shows the 
descriptive statistics of the variables used in the model to analyze the relationship between economic growth and innovation. 
TABLE NO 2: VARIABLES DESCRIPTIVE STATISTICS 
Descriptive 
Statistics 
Variables 
  GDP growth R&D Exp Education FDI Unemploym
ent 
GDP per 
capita growth 
Patent 
applicatio
ns 
Mean 7.031311011 0.750940625 3.493262498 1.35785609
5 
4.03125004
5 
5.301153507 0.1236259
07 
Standard Error 0.578757961 0.015466485 0.132572447 0.21889803
7 
0.07229497
6 
0.589911317 0.0215269
49 
Median 7.704951862 0.7439 3.30717504 0.97257184
2 
4.04999995
2 
5.809124278 0.1457653
37 
Mode #N/A #N/A 4.250259876 #N/A 4.30000019
1 
#N/A 0.1595424
44 
Standard 
Deviation 
2.315031843 0.061865939 0.53028979 0.87559214
7 
0.28917990
4 
2.359645268 0.0861077
95 
Sample 
Variance 
5.359372434 0.003827394 0.281207261 0.76666160
7 
0.08362501
7 
5.567925791 0.0074145
52 
Kurtosis -1.463683954 -0.85156045 -1.175686862 1.01395337
2 
-
0.49287096
1 
-1.431695304 -
0.7586797
24 
Skewness -0.289036073 -0.272811829 0.555332279 1.23796680
4 
-
0.56423203
1 
-0.239845791 -
0.3351853
53 
Range 6.455987668 0.21304 1.511380142 3.08148429
4 
0.90000009
5 
6.73795059 0.2900623
7 
Minimum 3.803975321 0.62804 2.82791 0.46449895
8 
3.5 2.017019123 -
0.0182465
51 
Maximum 10.25996299 0.84108 4.339290142 3.54598325
2 
4.40000009
5 
8.754969713 0.2718158
19 
Sum 112.5009762 12.01505 55.89219997 21.7256975
2 
64.5000007
2 
84.81845611 1.9780145
12 
SOURCE: DATA FROM DATABASE: WORLD DEVELOPMENT INDICATORS (WORLD BANK) 
MODEL 
This paper has used a multi regression analysis to achieve the proposed model. The model in the paper is in the following 
form: 
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GDP_G_R i = β0 + β1 (GDP_P_C_G_R)i + β2 (R_D_EXP)i + β3 (UNEMP_R)i + β4 (PATEN_APPL)i + β5 (FDI)i + β6 
(EDU)i εi 
Following table explains the each variables used in the models: 
TABLE NO 3: EXPLANATION OF THE VARIABLES USED IN THE MODEL 
 Variables Variables used in the model 
GDP growth Rate GDP_G_R 
GDP per capita growth Rate GDP_P_C_G_R 
R&D Expenditure R_D_EXP 
Unemployment UNEMP_R 
Patent applications PATEN_APPL 
Foreign Direct Investment FDI 
Education Spending EDU 
The multi-collinearity test has been performed to identify the multi-collinearity among the variables. The correlation matrix for 
the model variables is presented in Table 4. 
Table no 4: Correlation Matrix 
  GDP growth R&D Exp Education FDI Unemploym
ent 
GDP per 
capita 
growth 
Patent 
applications 
GDP growth 1         
   
  
R&D Exp 0.274156645 1          
Education -
0.335067687 
-
0.10525500
7 
1        
FDI 0.014846409 0.78337119
4 
-
0.311450791 
1       
Unemploym
ent 
-
0.317580753 
-
0.28319230
3 
0.185419141 -
0.31489120
9 
1     
GDP per 
capita 
growth 
0.997173131 0.33841865
8 
-
0.336033706 
0.07507759
6 
-0.3557861 1   
Patent 
applications 
0.399666234 -
0.20430745 
-
0.520163927 
-
0.21218157
1 
-
0.12200798
6 
0.3848126
17 
1 
Source: Data from database: World Development Indicators (World Bank)  
The correlation matrix tests the multicollinearity between two independent variables. This matrix explains no multicolineratiny 
between the any two-independent variable. This matrix shows the strong positive correlation between GDP per capita and  
which is a proxy variable to measure economic development of India and no. of patents application which is a proxy variable 
to measure innovation in India. This analysis suggests as per capita economic growth increases people motivate to innovate 
more.  I also found a strong positive correlation between R&D Exp and Patent applications that was assumed. It suggests as 
Indian economy gets stronger allocation of resources towards R&D Exp can increase the innovation in India.  I also find a 
strong positive (.78) correlation between R&D Exp and FDI.  This suggests as R&D Exp increases it attracts more foreign 
direct investment in India.  As assumed unemployment has the negative correlation with GDP growth, GDP per capita growth, 
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R&D Exp, Patent applications, and FDI. Surprisingly this matrix shows negative correlation between GDP growth rate and 
education spending (-.33) that emphasis more research in this area. 
RESULTS 
To test the hypotheses of this study the model outlined in the data and methodology section have been used. Table-4 represents 
the multi linear regression results of model where GDP growth rate is the dependent variable and all the other variables are 
independent. 
Table no 5: Summary Output 
Regression Statistics   
Multiple R 0.999894117 
R Square 0.999788245 
Adjusted R Square 0.999647075 
Standard Error 0.04349086 
Observations 16 
Table no 6: ANOVA 
  df SS MS F Significance F 
Regression 6 80.37356341 13.3955939 7082.164132 5.22812E-16 
Residual 9 0.017023094 0.001891455     
Total 15 80.3905865       
Table no 7: Coefficients 
  Coefficients Standard Error t Stat P-value 
Intercept 2.751230532 0.291967921 9.423057595 5.85465E-06 
R&D Exp -2.262527917 0.371621963 -6.088251353 0.00018182 
Education -0.054078147 0.031166848 -1.735117614 0.116743253 
FDI -0.035212191 0.027582692 -1.27660456 0.233696115 
Patent 
applications -0.402584748 0.180180728 -2.234338559 0.052324804 
Unemployment 0.225092665 0.044331724 5.077462521 0.000665115 
GDP per capita 
growth 1.010759628 0.006774981 149.1900334 1.38833E-16 
The above multiple liner models give the overall goodness-of-fit measures. It can confidently be used after having been 
satisfies assumptions if it is found to be adequate. This models adequacy check is done by the regression statistics. The 
multiple R and R square are the representation of the multiple correlation and coefficients of determination respectively. The R 
(.99) explains that there are strong positive correlation between dependent variable (GDP growth rate) and other independent 
variables used in the analysis. Lower P value shows the significance of the model. However negative coefficients of the R&D 
Exp, Education, FDI, and Patent applications are surprising.  That means if the Indian economy’s economic growth rate will 
increase it will decrease the R&D Exp, it will decrease the education spending, it will decrease the FDI, and it will decrease the 
no of patent applications filed in India. That seems unrealistic.  All the above four variables supposed to be positive. I am 
accepting this model because lower P value means model is significant. However this paper raises many questions.  
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CONCLUSION 
Innovation is a key of a countries economic growth and allocating funds towards research and development and education can 
enhance long term sustainable economic growth of India. India can be a leader county instead of a follower country by 
increasing the innovation. To achieve this goal primary focus should be more education spending and R&D spending that will 
increase the productivity of India in future. But this research paper model’s result is not as expected. Result explains that 
India’s growth is not driven by innovation as it is the case for many developed economies. According to the result as Indian 
economy will grow economic it will decrease the R&D Exp, it will decrease the education spending, it will decrease the FDI, 
and it will also decrease the no of patent applications filed in India. That raises the question is this economic growth will be 
sustainable or just a short-term phenomenon. This negative correlation raises the questions to the policy maker, are we 
allocating our resources efficiently? These questions also open the door of future research in this field.  
As this study concludes the effectiveness of innovation in the economic growth of India but there are some limitations of this 
study. Main limitation was unavailability of the data. There are many other variables, can be included in the study but the lack 
of availability of the data prevented it. 
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